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(54) IMPROVEMENT OF IRON LOSS VALUE OF laser beam treatment is executed approximately 

ELECTRICAL STEEL SHEET perpendicularly to the transverse direction of the steel 

S by dividing the laser beams to the two beams in the 
(57) Abstract: transverse direction of said steel sheet. 



PURPOSE: To improve the iron loss of an electrical steel 
sheet to the value better than by the conventional 
method by projecting the YAG laser light condensed by 
flat field lenses in such a manner as to satisfy the 
specific conditions and equations and in the direction 
approximately perpendicular to the rolling direction 
onto the surface of the steel sheet. 

CONSTITUTION: The continuously oscillated laser light is 
projected to the surface of the grain oriented 
electrical steel sheet in the above-mentioned direction 
in a manner as to satisfy the conditions IWIII and the 
relational equation IV to improve iron loss value 
thereof. More specifically* the YAG laser 1 is condensed 
2 and is branched to a phase A and phase B by a rotary 
mirror 3 provided at the focal point. The respective 
laser beams are condensed by collimating lenses 5A, 5B. 
The beams are polarized downward by mirrors 6A, SB 
and are projected by mirrors 7A, 78 to galvanomirrors 
8A, 8B provided right above Fθ lenses 9A, 9B. As 
a result, the beams are scanned on the lens faces of the 
lenses 9A, 9B and are condensed and projected onto the 
steel sheet S to be treated by the lenses 9A, 9B. The 



COPYRIGHT: (C)1988.JPO&Japio 

I' - y-i£«A tr - f V, 

(■■/sac) <tOO0 S V , s (000 
402 4 r T , / ji * • V r > 490 




09}B^mn^fT ij p) (12) i|^p 1^ ^ ^(B2) 

19112 

(24) (44)4i#B ¥J« 8*^(1994) 3^ 16 B 

(5i)int.ci.' iftsuiB^ jTF*9fia»^ F I ^mm^mm 

C 2 1 D 8/12 B 
// H 0 1 F 1/16 B 



fgia<OjB[ 1 (ti: 6 H) 



(21){Jlfi|#^ 


#!iBS61— 226271 


(71)tBilA 


999999999 










»rB:$:t!ltSt^^«t 




(22)U1]SB 


^^1^(1986) 9 ^26B 




mmaJ WEE;t#^Br 2 T B 6 » 3 








5# mm 




(65)4>H»^ 


#§iBg63-83227 








(43)41^18 B 


03^63^(1988) 4^ 13 B 












(72)fg?8* 












^mmm^mmm.-m±^ i »i« 


i SfB* 
















(72)flW« 














1 «rB:$: 
















(74)f^aA 


4m± 18 (^1-4^) 















(54) [^Hjo*^] mmsm<r>mmsm:f5m 



1 

h^rTIE^ft (a) , (b) , (c) Hi-Xf^^. 
^ (d) «:«JE1-*J:^l-HB|tLTS*!)Tl&v^ft«ffi^r 

(a) V-Hf-/N*7-P (w) 40^P^80 

(b) V--if-lf-Agd(tnm) 0.04SdS0.1 

(c) ^-^f-5feac-^ tf- K V , (rnn/sec) 4000^ V . ^ 
6000 

(d) 

40^ 4P7i/ff (d3.Vs)i''2 S90 



2 

— if -7lf:*PB|t-t-;5, ^ i: i 19 ^EWitlc^^b^r^ C-^ 
*-5S#fl±, 3|s:mraAO!RF^rB357 -2252-§-S:<>oTi«^ 



3 

-50297-?-. #<&BB58-50298-§-T-ab^o —U. #^BB59 

-33802-§-(iP«{Z«E!F^^$ 'tv^|J^I5(c55-M$ ^^-^.o 
. #raBa59-33802-f-Hgfl^$tL/c U-— )f-*BB*tlfe<i^T-^ 

i tJ^ESB^fb*^^*?:^!:^ tOT-ab^o (^) <r>m 
mn^Xhh :r. i ^^-t -1. 5H li ^ W - 
-/N- 7 - P , U - -If - If - A *«iB«Oi|ig w ^r^^ ^ 

'i>5IH^±^-■*f-/^•'7-PT'^b f) . tfz20- 60OW<7)Nd 
-YAG V - - ii5 j* i t A«f * x. 

!^ttB#Hcoil^;iS£-^-eab^o (n) ou-Hf-if 

tzi6iz±m.i:m'm-t^^mx'^:ho 

-33802-^tcfeiR ? tL7t^iS^Sl«l^)E M^ir h 

? e> {C, #SBS59-33802-f-<7)» 3 I2(CfB«&S.tv^j J: ^ IC 
-33802-i-(cm^? J; St-^a*®T t J; ^ t -f* 



#&¥6 - 19 112 

t Pp^® * ^ fi¥?^-t * ;t J6 <r>^m 

AGP--»f*$:Tfe*f* (a) . (b) . (c) HXZ/ 
(d) $:MJE-f ^<t ^ ic. 7>^oRf^co;x.;}f -y h t 

(a) ^--lf-/^•7-P (w) 40gPg80 

(b) U-Hf-lf-Aad(nm) 0.04Sd^0.1 

(c) U - -If - jtS^ tf- K V s (imn/sec) 4000^ V , ^ 
6000 

(d) : 

40^ 4p7i/a- (d3 -Vs) '/2 ^90 

ffiL> ri\\tmi.mm.^m^mm.^ixtzm.mmk<^m.i& 

±lfiLfjM#?^4 P 7 1 (d3 - Vs) (iJ:.^- 

4 P/;r (d3 • Vs ) (1) 

<r>-^i^tso (1 ) j^li 

P/ I (;r/4) • dM (2) t 

(d/Vs) 1/2 (3) 

<r>mx$}i,. (2) ^l±nf^;:^:Ky ^MSfa;t'9 0^- 
^f_,^•7_^^t>L> iT^c (3) 5S;(±ii:@ (d) (7)-?-<7) 

(2) (3) *0»ICJ: f)S|«^<OSASiS7»%S 

-So 

7 1 (i^»;S.)K<7)YAGV— ff-?& 0^:^1.06^ m) 

Lxy'^^if7 7.±.\,z&mimM\^. 

fzn. iS^7.<r) W,tm ^z^m-X^fz'^^V - ^ - 9 \z r JSjfl 
*?:+«-|#-&^f^t \^x\t■^r^i^^lk^<r>^xm&^n 

i> fztbkZli^ 7i{±-r<*<t'{>0. 8 &,±.-iL-mXi) 

^ o 

mmii.wM<o^m !^ii-iz-r^ < ^^ixx^^^m.^mm 
^ttiff-c-abs**. mmmm<7>'&.mimt^-^x\^-'ff- 

YAGU--¥-^fflv»T. 7 1 =0.85T-*^m?SS?«U 
ov»TU--f-lf-Aff^^RjoJ;t>'4 P/«- (d3. 

Vs) '/2 ir^ft^Hirr, g^a (wi7/5o) axzmit 

i:m^Lfzmmi7f:-tm 1 mi&mt lx. $t>(:*f£ 
m<r>mmin^^'jo mimxmu.Lrzmmmmim^o. 

23nmT-ab*), m^#1t7>^fi^aWi 7/50 =0.913 W/K 
g, ?aEJS?SiSBi 0 = 1.934 T-e*l). j»^|S)BU±r;i'5 



-2- 



5 

iaad>0. Iran (±K 1 Oran) , (n) RJK, itgd 
=0.04-0. 1mm, (^^) t*n> a = 2 0mm, ®gb 
= 0. 2iimO=«aT-^fb?-«i:7to 'tis, ^tRtcou^r 

(±ab = d2 tLxmm<r>^^-)i'^-mminn-Lfzo 
±%zn^f^-cu-^-im^LfzmmR (ww/so) 

^im^^hmhU^^^X 0 d =0.04-0. litmOfflg 

Rgx--Ky h *^v>ji:T.;w4^--^«T-BB#ti-;z, i:^J^^^ 
«-e$6«iKcofi«755~e^„ d>o. im<^±unmy^ 

d =0.04-0. ltim<7)Rff^;^^7 h c 1 1- Lfc 

d^ik^-AJl^J^^^■>^-•C'pt5-f So p-Hf-e-A 

O ;^ .i^ -7 h <7)Rf^f^^^«± 7 7 y h 7 - K W > XT-# 
4P7i/n- (d3 -Vs) ^ 4 oa±tLfz<7) 

<, mis (u— r-.i!B*f«ir<^-*i6ii4SfiSii«) tc**^ 

-Sefc^dn 0%SriSx^v^;&»<bT*So — 4 h V 1 /«• 
(d3 - Vs) '/2 ^ 9 0*Mt L/i<Of±, itt^ei. 

Fb^M/&»SI9#So ^ ^ ^S i:^^il^acoP«1MHSf>-r, 



(3) It^^p 6-19112 

6 

&:LfZo U--Hf-/'?'7-P;6U OwSrTIs]*) tfz\^-'>f 
-jfeac^^kT- KVs ;i^6m/sec 4:j@x.S U-nf- 
tf-A#d?rli3SlC/h$ < L^:»ttil^, ^^0 4 P v i 
/tt (d3 . v,) «:|j|^i-SCi:5&«-c§-r, tfc 

_/<7_p^s8 0 w4:iSx.S fwU--)f-^fei;^tf- KV 
s7»*4m/sec SrTlelSi:, ifitcu— 9-'-lf-A#d 4r 

7t^«2fe«:i>^flEtt=tv^o ^-•^f-/^•'7-l±ii'^<0/^•7- 
70 >-^-t:-iM5ei--2>o 7t*;^l:- Kl±^=i^-y K7)Si«i: 
Offi^tajROtHmti J: * o 

$f>t;*lfe?«0||ifit-'&»t Lv»^fi{cov»r|g2IiISr 

YAGV— ff-l(±**W>X2-e**$n, 
ISit'btvrv>;2,ll|gtr-A;x.'7''j y h 5 v-3 (lEli^ 
-5'-4r'iIte) -ev— ^f-(i Affix UfBffl{C:9-i^$ 

5A, 5B(-T**$tt-&o -eUT? 7-6 A, 6 BT- 
T:S'^'IB*$tV, 5 7- 7 A, 7 BTF ^ U>X9 A, 

20 9 B<7)itJilc^lt<bttTV^-5>*-;u/N'- 5 9- 8 A, 8B 
l^H?.#tLTF ^ V>X9 A, 9 B<OU>XMf-:^^^ — 

4fe^.«!BW$ttSo ifiiL-c«^!!tafll«sortJ:^rfil(~A, B 

50 ^ 1 





IS 3? 


Wl 7/ 5 0 


B,o(T) 


Ui) 


A 


0.23 


0.913 


1.934 


0.85 


B 


0.23 


0.891 


1,936 


0.85 


c 


0.23 


0.885 


1.939 


0.85 


D 


0.23 


0.895 


1.947 


0.85 



40 S 2 





Yl 


Y2 


Y3 


(W) 


W 


40 


GO 


(w»/sec) 


4615 


4615 


4615 




0.1 


0.04 


0.07 


(10*W/arf)* 1 


1.02 


3.18 


1.56 



50 



7 





Yl 


Y2 


Y3 


(>) 1=0.85) 


40 


79 


52 




90 


90 


90 




135 


135 


135 


^^^Pg (m) 


go 


90 


90 


( MSec) 


19.5 


8.6 


15.1 



m 3 





A 


B 


c 


D 


Yl 


10.8% 


9.5% 


9.8% 


10.9% 


Y2 


10.596 


SIM'S: L 
10.1% 


10.7% 


11.2% 


Y3 


11.0% 


10.2% 


11.3% 


10.9% 



Jt«<0 ;t * TIB^ft t? U - -If - 8B*f ^ ^f ^ o o 
£ 4 





XYl 


XY2 


!f-^<7- (W) 


50 


50 


^Xtf-K (an/sec) 


4615 


4615 


t*-A[aig (to) 


0.1 


0.04 


(10*W/dl)* 1 


0.64 


6.37 


(7} I =0.85) 


25 


99 


xstnm c) 


90 


90 


AStffiBi (to) 


135 


135 


^^pg (m) 


90 


90 



(4) 6-19112 

8 

** 1 - (2) 

♦ 2-4P7i/;r (d3 -Vs) trai: 



X 100 





XYl 


XY2 


?ffi-ffi^^*3 (tfsec) 


21.6 


8.6 



: XYtiYAGw— tf-^me^-rs. 



20 ^»^m^iixv'm.mmmw^izj:i>^<ommi>km 





m 


5 




XYl 


XY2 


A 


58SI<i:L 4.5% 


10.8% 


B 


/' 3.6% 


" 11.2% 


C 


// 5.1% 


" 12.1% 


D 


" 4.9% 


u 11.9% 



JO 

1 YAGl-'-^f-. 2 

4<? 3 mtetf-AXyj 7 h ^ 

5 nU^-Mx>x\ 6, 7 

8 9 F^lxVXo 



70 



-4- 



(5) 



6-19112 




(6) 



#<2r¥ 6-19112 



I 



\ 



: <i: <f < < < 




-6- 



